CORRESPONDENCE 872 drug efficacy. The protecting groups, and not the nucleic acid itself, can elicit an antibody response 6 .
Unfortunately, no simple, reproducible, sensitive, and inexpensive analytical method exists to identify and quantify every protecting group that may remain in an antisense sample. High-performance liquid chromatography (HPLC) nucleoside composition analysis identifies and quantifies protecting groups remaining on oligonucleotides. However, the analysis is insensitive because it depends on enzymatic cleavage of the oligonucleotide and on UV diode-array detection for identification and quantification. Capillary electrophoresis and mass spectrometry detect the aborted sequences, but are not easily adapted to identifying and quantifying the protecting groups that remain on the oligonucleotide 6 .
To address this problem, we previously developed monoclonal antibodies (mAbs) for the specific identification and quantification of the nucleobase and sugar protecting groups commonly used in DNA and RNA chemical syntheses 6 . Using these mAbs, we now present a dot-blot assay and a microplate enzyme-linked immunosorbent assay (ELISA) for identification and quantification of protecting groups that remain in standard, intact DNA and RNA oligonucleotide samples (Fig. 1) .
The mAbs detect as little as 8 pmol of the specifically protected nucleoside in intact DNA or RNA composed of 160 nmol of the deprotected nucleoside. Thus, the mAb analysis is able to detect a single protected nucleoside in oligonucleotide samples containing 2 × 10 4 deprotected nucleosides. In contrast, HPLC nucleoside-composition analysis of enzyme-hydrolyzed DNA is limited to the detection of 2-5 nmol of protected nucleoside 6 . Using our present mAb dot-blot assay, 5 of 16 commercial DNA products obtained from eight different companies are found to have 1.0-5.2% contamination from benzoyl-and isopropylphenoxyacetyl-protecting groups ( Fig. 2A) .
Monoclonal antibodies have the advantage of identifying specific protecting groups that remain on intact oligonucleotides independent of the base or sugar. The assays are amenable to robotic analysis of hundreds of samples and should be applicable to oligonucleotides on solid supports. The antibodies could be used for the synthesis of affinity columns to separate incompletely deprotected nucleic acid from completely deprotected molecules.
Because the mAb reagents are group specific and not influenced by the polymer support, as demonstrated by the identification of 4,4′-dimethoxytrityl groups on cyclodextrin (Fig. 2B) 
